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APPENDIX B 
 

CULVERT DESIGN NOMOGRAPHS
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Culvert Design Nomographs 

Note: Design Nomographs are given in SI and English Units. For example, Chart 1A is in SI Units 

and Chart IB is in English Units. English design charts have a small symbol in the upper 

outside corner representing the shape involved.  SI charts have the chart number in a box. 

 

Chart     Circular Culverts 
 

1A, 1B Headwater Depth for Concrete Pipe Culverts With Inlet Control 

2A, 2B Headwater Depth for C.M. Pipe Culverts with Inlet Control 

3A, 3B Headwater Depth for Circular Pipe Culverts with Beveled Ring Control 

4A, 4B Critical Depth - Circular Pipe 

5A, 5B Head for Concrete Pipe Culverts, Flowing Full, n = 0.012 

6A, 6B Head for Standard C.M. Pipe Culverts, Flowing Full, n = 0.024 

7A, 7B Head for Structural Plate Corrugated Metal Pipe Culverts Flowing Full, 

 n = 0.0328 to 0.0302 

 

Chart      Concrete Box Culverts 
 

8A, 8B Headwater Depth for Box Culverts with Inlet Control 

9A, 9B Headwater Depth for Inlet Control Rectangular Box Culverts, Flared 

 Wingwalls 18° to 33.7° and 45° with Beveled Edge at Top of Inlet 

10A, 10B Headwater Depth for Inlet Control, Rectangular Box Culverts, 90° Headwall, Chamfered 

or Beveled Inlet Edges 

11A, 11B Headwater Depth for Inlet Control, Single Barrel Box Culverts, Skewed Headwalls, 

Chamfered or Beveled Inlet Edges 

12A, 12B Headwater Depth for Inlet Control, Rectangular Box Culverts, Flared Wingwalls, Normal 

and Skewed Inlets, Chamfered at Top of Opening (12A: 19 mm;  12B: 3/4 inch) 

13A, 13B Headwater Depth for Inlet Control, Rectangular Box Culverts, Offset Flared Wingwalls 

and Beveled Edge at Top of Inlet 

14A, 14B Critical Depth – Rectangular Section 

15A, 15B Head for Concrete Box Culverts, Flowing Full, n = 0.012 
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Chart    Concrete Metal Box Culverts 

 

16A, 16B Headwater Depth for C.M. Box Culverts, Rise/Span < 0.3 with Inlet Control 

17A, 17B Headwater Depth for C.M. Box Culverts, 0.3 < Rise/Span < 0.4 with Inlet Control 

18A, 18B Headwater Depth for C.M. Box Culverts, 0.4 < Rise/Span < 0.5 with Inlet Control 

19A, 19B Headwater Depth for C.M. Box Culverts, 0.5 < Rise/Span with Inlet Control 

20A, 20B Dimensionless Critical Depth Chart for Corrugated Metal Box Culverts 

21A, 21B Head for C.M. Box Culverts, Flowing Full with Concrete Bottom, Rise/Span < 0.3 

22A, 22B Head for C.M. Box Culverts, Flowing Full with Concrete Bottom, 0.3 < Rise/Span < 0.4 

23A, 23B Head for C.M. Box Culverts, Flowing Full with Concrete Bottom, 0.4 < Rise/Span < 0.5 

24A, 24B Head for C.M. Box Culverts, Flowing Full with Concrete Bottom, 0.5 < Rise/Span 

25A, 25B Head for C.M. Box Culverts, Flowing Full with C.M. Bottom, Rise/ Span < 0.3 

26A, 26B Head for C.M. Box Culverts Flowing Full with C.M. Bottom, 0.3 < Rise/Span < 0.4 

27A, 27B Head for C.M. Box Culverts Flowing Full with C.M. Bottom, 0.4 < Rise/Span < 0.5 

28A, 28B Head for C.M. Box Culverts Flowing Full with C.M. Bottom, 0.5 < Rise/Span 

 

Chart     Elliptical Culverts 
 

29A, 29B Headwater Depth for Oval Concrete Pipe Culverts, Long Axis Horizontal with Inlet 

Control 

30A, 30B Headwater Depth for Oval Concrete Pipe Culverts, Long Axis Vertical with Inlet Control 

31A, 31B Critical Depth - Oval Concrete Pipe, Long Axis Horizontal 

32A, 32B Critical Depth - Oval Concrete Pipe, Long Axis Vertical 

33A, 33B Head for Oval Concrete Pipe Culverts, Long Axis Horizontal or Vertical, Flowing Full, 

 n=0.012 
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Chart     Pipe/Arch Culverts 
 

34A, 34B Headwater Depth for C.M. Pipe-Arch Culverts with Inlet Control 

35A, 35B Headwater Depth for Inlet Control, Structural Plate Pipe-Arch Culverts, Radius Corner 

Plate, Projecting or Headwall Inlet, Headwall with or without Edge Bevel, (35A: 457mm; 

35B: 18-in) 

36A, 36B Headwater Depth for Inlet Control, Structural Plate Pipe-Arch Culverts, Radius Corner 

Plate, Projecting or Headwall Inlet, Headwall with or without Edge Bevel, (36A: 787mm; 

36B: 31-in) 

37A, 37B Critical Depth - Standard Corrugated Metal Pipe-Arch 

38A, 38B Critical Depth - Structural Plate Corrugated Metal Pipe-Arch (Corner Radius - 38A: 

457mm; 38B: 18-in) 

39A, 39B Head for Standard C.M. Pipe-Arch Culverts, Flowing Full, n = 0.024 

40A, 40B Head for Structural Plate C.M. Pipe-Arch Culverts, Flowing Full, n = 0.0327 - 0.0306 

(Corner Radius - 40A: 457mm; 40B: 18-in)  

 

Chart      Arch Culverts 
 

41A, 41B Headwater Depth for C.M. Arch Culverts with Inlet Control, 0.3 < Rise/Span < 0.4 

42A, 42B Headwater Depth for C.M. Arch Culverts with Inlet Control, 0.4 < Rise/Span < 0.5 

43A, 43B Headwater Depth for C.M. Arch Culverts with Inlet Control, 0.5 < Rise/Span 

44A, 44B Dimensionless Critical Depth Chart for Corrugated Metal Arch Culverts 

45A, 45B Head for C.M. Arch Culverts, Flowing Full, Concrete Bottom, 0.3 < Rise/Span < 0.4 

46A, 46B Head for C.M. Arch Culverts, Flowing Full, Concrete Bottom, 0.4 < Rise/Span < 0.5 

47A, 47B Head for C.M. Arch Culverts, Flowing Full, Concrete Bottom, 0.5 < Rise/Span 

48A, 48B Head for C.M. Arch Culverts, Flowing Full, Earth Bottom, 0.3 < Rise/Span < 0.4 

49A, 49B Head for C.M. Arch Culverts, Flowing Full with Earth Bottom, 0.4 < Rise/Span < 0.5 

50A, 50B Head for C.M. Arch Culverts, Flowing Full with Earth Bottom, 0.5 < Rise/Span 

 

Chart      Long Span Culverts 
 

51A, 51B Inlet Control, Headwater Depth for Circular or Elliptical Structural Plate, C.M. Conduits 

52A, 52B Inlet Control, Headwater Depth for C.M. High and Low Profile Structural Plate Arches 

53A, 53B Dimensionless Critical Depth Chart for Structural Plate Ellipse, Long Axis Horizontal 

54A, 54B Dimensionless Critical Depth Chart for Structural Plate Low and High Profile Arches 
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 Chart      Circular Tapered Inlets 
 

55A, 55B Throat Control for Side-Tapered Inlets to Pipe Culvert (Circular Section Only) 

56A, 56B Face Control for Side-Tapered Inlets to Pipe Culverts (Non-Rectangular Section Only) 

 

Chart      Rectangular Tapered Inlets 
 

57A, 57B  Throat Control for Box Culverts with Tapered Inlets 

58A, 58B Face Control for Box Culverts with Side-Tapered Inlets 

59A, 59B Face Control for Box Culverts with Slope-Tapered Inlets 

 

Chart      Roadway Overtopping Coefficients 
 

60A, 60B  Discharge Coefficients for Roadway Overtopping 

 

Design Forms 

 

Culvert Design Form (61) 

Tapered Inlet Design Form (62) 

Slope-Tapered Inlet with Mitered Face - Design Form (63) 

Storage Routing Calculation Form (64) 

Water Surface Profile Computation Form (65) 

 
 




























































































































































































































































